Introduction
Pulmonary corpora amylacea (PCA), a round and laminated material which is stained by both eosin and Congo red, was first described by Friedreich in 1856 (1) . PCA are incidentally found in the alveolar spaces of the lungs, particularly in the elderly (2) . PCAare also reportedly observed in the pathological findings of certain degenerative and metabolic disorders such as, pneumonia, pulmonary infarction, pulmonary collapse, chronic heart failure, and other conditions (3) . However, no general consensus concerning either the histogenesis or morphogenesis of PCAhas been obtained (3) . Recently, we examined a 58-year-old man with diffuse PCA as detected by open lung biopsy. Here, the microscopic and immunohistochemical findings of PCAare described.
Case Report
A 58-year-old healthy Japanese man, a non-smoker, was admitted to Matsuyama-Shimin Hospital on April 12, 1995 due to an abnormal shadow on chest radiograph on a regular health examination. Although the same chest X-ray findings had been observed in 1994, no further examinations had been performed.
Physical examination revealed no abnormal findings. The hemogram, blood biochemical findings, immunological findings, blood gas analysis, and pulmonary function test results were all normal. His chest radiograph revealed bilateral patchy and nodular infiltrates ( Fig. 1) . High-resolution chest CT scan revealed abnormal patchy high density areas in both lungs ( 2.2x1.0x0.9 cm from S4-S5 were then histochemically and immunohistochemically evaluated. Routine hematoxylin and eosin (HE) staining as well as special staining, such as periodic acid-Schiff without or with diastase predigestion (PASor D-PAS), mucicarmine, Congo red, Alcian blue, Berlin blue, Phosphotungstic acid hematoxylin (PTAH), Azan, silver impregnation, Elastica van Gieson (EVG), Giemsa, and modified methenamine silver-nitrate (Grocott) were performed. Immunohistochemical staining using the streptavidin-biotin-peroxidase method was performed using antibodies against the epithelial membrane antigen (EMA, 1 :50, DAKO), surfactant apoprotein A (PE-10, 1:100, DAKO), S-100 (1:800, DAKO), and macrophages (HAM56, 1 :4000, ENZO). The results of histochemical and immunohistochemical staining are presented in Table 1 . In all sections of dissected lung tissue (S9 and S4-S5), HE staining revealed homogeneous eosinophilic acellular round bodies, generally 50-100 micrometers in diameter, some contained granular black pigments in the alveolar spaces frequently in clusters (Fig. 3) . The round bodies were laminated concentrically and were frequently surrounded by alveolar macrophages. In some areas, the small round bodies had been phagocytized by macrophages. The laminated round bodies stained positively with PAS, D-PAS, mucicarmine, and Congored. In addition, manyof the round bodies contained particles which stained positively with Berlin blue, in addition to the black granules. A few bodies were partially positive on PTAHstaining. Other than these bodies, no particular findings were detected in the resected specimen. Immunohistochemical staining for EMAwas distinctly positive, revealing a concentric, linear laminated structure (Fig. 4) . Immunohistochemical staining for PE-10, an antibody to humanpulmonarysurfactant 36kDapoprotein was also clearly and homogeneously positive (Fig. 5) . Staining for HAM56was diffusely positive, but that for S-100 protein was negative.
Discussion
Although PCAas a pathological finding is well described in the pathology literature, a case of diffuse PCAdetected by open lung biopsy is extremely rare.
PCAare acellular round bodies (approximately 60-100 |im in diameter) with homogeneous or laminated structures usually found free in the alveolar spaces. PCAwere first described ported that PCAare found in 41 out of 1,070 post-mortem lung sections in increasing frequency with advancing age (2) . In addition, Hollander and Hutchins reported that PCAare found in 37 out of 6,500 (0.6%) unselected autopsies (4). Spencer described that PCAare related to degenerative and metabolic disorders, pneumonia, pulmonary infarction, pulmonary collapse, or chronic heart failure (3). The causes of PCAare still unclear. Dobashi et al evaluated PCAby immunohistochemical and electron microscopic analysis and suggested that PCAmay be formed by sequential aggregation, fusion, and coalescence of degenerated alveolar macrophages (5) . In the present case, alveolar macrophages including multinucleated macrophages surrounded PCAand phagocytized PCA.These findings suggest that the collection of macrophages might have been the result of reactions to foreign bodies. Hollander and Hutchins noted that the central particles may be of special importance, since particle-like foreign material mayact as a nidus or nucleation center for the formation of PCA(4). Baar and Ferguson studied the biochemical composition of PCAand concluded that glycoproteins are their principal constituents (6) . The positive staining of PCAfor PAS and D-PAS in a previous study (7) and the present study is consistent with this conclusion. Akino et al suggested that the glycoproteins included in PCAare pulmonary surfactant 36kD apoproteins (7) . The present findings of staining with PE-10 also demonstrated that PCAcontains the pulmonary surfactant apoprotein.
